The paper presents the results of a three-year exact plot experiment (2008)(2009)(2010) established in Bałcyny (NE Poland). Three potato cultivars were grown: medium-early 'Adam', medium-late 'Pasja Pomorska', and late 'Ślęza'. The experimental factors were foliar fertilizers applied alone or in combination (Basfoliar 12-4-6, ADOB Mn, Solubor DF) and two levels of soil mineral fertilization (N 1P1K1-80 kg N × ha ; N2P2K2-120 kg N × ha -1 , 144 kg P × ha -1 , 156 K × ha -1 ). The experimental materials comprised potato tubers. The symptoms of soft rot (Pectobacterium carotovorum subsp. carotovorum), late blight (Phytophthora infestans) and dry rot (Fusarium spp.) were evaluated in 5 kg potato samples, and were expressed as the percentage mass of infected tubers. The rates of common scab (Streptomyces scabies) and black scurf (Rhizoctonia solani) infection were estimated on 100 tubers collected randomly after harvest, according to a nine-point scale, and were presented as a percentage infection index. In the laboratory, fungi were isolated on PDA medium from potato tubers immediately after harvest and after five-month storage. The incidence of tuber diseases depended on potato cultivars affected. The severity of tuber diseases varied between treatments with two levels of NPK fertilization and foliar fertilization. The lowest number of Fusarium-infected tubers was obtained from treatments where three foliar fertilizers were applied in combination, which was confirmed by the lowest abundance of fungal isolates. More fungi were isolated from potato tubers after harvest than after storage, but pathogens were more frequently isolated from stored tubers. After harvest, the lowest number of pathogenic fungi was isolated from the tubers of cv. 'Adam' in the non-fertilized treatment, and after storage -from the tubers of the late cultivars in the treatment with three foliar fertilizers applied in combination.
INTRODUCTION
Under conditions of macro-and micronutrient deficiencies in the soil or nutrient uptake problems, multi-component fertilizers applied to potato leaves can almost instantly cure nutritional deficiencies (B ol i g ł o w a , 2003). Foliar micronutrient fertilization affects the yield (B r a r and N a w d e e p -K a u r , 2003) and quality (K o z e r a et al. 2006 ) of potato tubers. T r e h a n et al. (1995) reported a potato yield increase due to the inhibitory effect of foliar fertilization on late blight. Foliar fertilizers determine potato resistance to pathogenic infections (M i l l s et al. 2006; M a h m o u d , 2007) , and influence the species composition of fungal communities colonizing potato tubers (K u r z a w i ń s k a , 1997; C w a l i n a -A mb r o z i a k , 2002). According to the latter authors, Alternaria alternata, Colletotrichum coccodes, Rhizoctonia solani and species of the genus Fusarium are the main causal agents of tuber diseases.
The objective of the present study was to estimate the severity of tuber diseases in three potato cultivars after harvest as affected by mineral soil fertilization and foliar fertilization. The structure of fungal communities colonizing tubers directly after harvest and after five-month storage was also determined.
MATERIALS AND METHODS
Cultivars, medium-early 'Adam', medium-late 'Pasja Pomorska', and late 'Ślęza', were grown in a three-year plot experiment established on grey--brown podsolic soil developed from light silty loam of complex 2, quality class IIIa; the experiment was carried out by the Department of Agrotechnology and Crop Production Management, University of Warmia and Mazury in Olsztyn, in Bałcyny in 2008. Cereal crops were grown as a forecrop. Certified seed potato tubers were planted in rows, 40 cm apart, at a row spacing of 62.5 cm. Tillage treatments and agricultural measures (as recommended by the Institute of Soil Science and Plant Cultivation -National Research Institute, Puławy) as well as the methods of plant protection against agrophages (as recommended by the Institute of Plant Protection -National Research Institute, Poznań) were identical in all experimental plots. The experiment was carried out in a randomized split-plot design, in three replications.
The following experimental factors were considered:
I -levels of mineral fertilization: N 1 P 1 K 1 (N 80 kg × ha -1 P 80 kg × ha Temperature distribution patterns (May -August) were similar in the investigated growing seasons. Mean monthly temperatures in July and August were higher than the long-term average. Precipitation varied and rainfall totals were more than a half higher in 2009 and 2010, compared with 2008 (Table 1) . 
RESULTS AND DISCUSSION
The severity of tuber diseases varied between treatments with foliar fertilization and two levels of mineral fertilization. The intensity of soft rot was low in the growing season of 2010, and the percentage of infected tubers was significantly higher in cv. 'Adam' than in the other two cultivars (Table 2) . Soft rot symptoms were not observed in 2009. There was no correlation between soft rot severity and the application of soil and foliar fertilizers. According to B a i n et al. (1996) , the optimum rates of calcium and magnesium fertilizers may reduce plant infection by Pectobacterium The remaining pathogens (A. solani, Botrytis cinerea, Helminthosporium solani) were isolated sporadically. More abundant communities of pathogenic fungi were isolated from the tubers of the late cultivars, compared with the medium-early cultivar (Fig. 3 III) . The tubers of cv. 'Adam' were most abundantly colonized by R. solani, probably due to moderate temperatures in May and June, close to the long--term average, and high rainfall totals. In a study by L u t o m i r s k a and S z u t k o w s k a (2005), potato tuber infection by the above mentioned pathogen was more severe in irrigated plantations. In our experiment, the pathogens had the lowest share of the fungal community colonizing potato tubers after harvest in the treatment without foliar fertilization. The pathogens had an over 55% share of the fungal community colonizing potato tubers after storage in all treatments excluding that with Solubor DF (Fig. 3 IV) . At both sampling times, pathogenic fungi were isolated more frequently from the treatment with a higher level of mineral fertilization, compared with the lower level, except for stored tubers of cv. 'Pasja Pomorska' (Fig. 3 V) . C. coccodes, one of the most common potato pathogens, usually infects tubers of potato plants grown in nitrogen-deficient soils (C e l e t t i et al. 1990 ). ); ** foliar fertilization: A -Basfoliar 12-4-6, B -ADOB Mn, C -Solubor DF, G -Basfoliar 12-4-6 + ADOB Mn + Solubor DF, H -control without fertilization; *** homogeneous groups according to Duncan's test for comparison of means within factors and their interactions Explanations as in Table 2 Table 2   Table 6  Infection 15.1c-f 15.8b-e 18.7bc 17.5bcd 9.1ghi 15.2b 7.9h-k 9.5ghi 10.3gh 5.7i-o 11.9fg 9.1c 12.2b N 2 P 2 K 2 14.9def 18.9b 26.2a 17.1bcd 27.1a 20.8a 12.3efg 5.0j-p 3.3m-q 5.7i-o 3.3n-q 5.9d 13.4a x 15.0c 17.4bc 22.5a 17.3bc 18.1b 18.0a 10.1d 7.3e 6.8ef 5.7efg 7.6e 7.5b 12.8a Pasja Pomorska N 1 P 1 K 1 1.5qr 6.2i-n 6. 
CONCLUSIONS
The highest percentage of potato tubers showing the symptoms of soft rot and late blight was observed in the wet growing season of 2010. In 2009 the highest severity of common scab and dry rot was noted on the tubers of the late cultivars, while the incidence of black scurf was highest on the tubers of the medium-early cultivar. After harvest, the severity of tuber diseases varied between treatments with two levels of mineral fertilization and foliar fertilization. Pathogens had a high (over 55%) share in the fungal community colonizing stored tubers of all cultivars after storage and newly-harvested tubers of cv. 'Pasja Pomorska'. After harvest, the lowest number of pathogens was isolated from the tubers of cv. 'Adam' in the non-fertilized treatment, and after storage -from the tubers of the late cultivars in the treatment where three foliar fertilizers were applied in combination. ). Materiał badawczy stanowiły bulwy ziemniaka. Procent bulw z objawami mokrej zgnilizny (Pectobacterium carotovorum subsp. carotovorum), zarazy ziemniaka (Phytophthora infestans) i suchej zgnilizny (Fusarium spp.) szacowano w 5 kg próbie bulw. Po zbiorze w losowo pobranej próbie 100 bulw oceniano nasilenie parcha zwykłego (Streptomyces scabies) i ospowatości (Rhizoctonia solani); wynik podano jako indeks porażenia w %. W laboratorium co roku izolowano grzyby na pożywce PDA z bulw po zbiorze i po 5-miesięcznym przechowywaniu. Wyniki opracowano statystycznie (STATISTICA ® 9.0 2009). Odmiany ziemniaka miały wpływ na nasilenie chorób bulw. Nasilenie analizowanych chorób na bulwach badanych po zbiorze pochodzących z roślin nawożonych doglebowo NPK i dokarmianych dolistnie nawozami wieloskładnikowymi było zróżnicowane. Zaobserwowano jednak prawidłowość: najmniej bulw porażo-nych przez Fusarium uzyskano u roślin dokarmianych trzema nawozami łącznie, co potwierdza najmniejsza liczebność izolatów tych grzybów otrzymanych z bulw. Więcej grzybów otrzymano z bulw po zbiorze niż po przechowywaniu, jednak patogeny częściej izolowano z bulw przechowywanych. Najrzadziej sprawców chorób wyosobniano z bulw nienawożonych roślin odmiany 'Adam' w analizowanym terminie po zbiorze i z bulw odmian późnych w kombinacji z łącznie aplikowanymi trzema nawozami, w analizowanym terminie po przechowywaniu.
